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 PatXML 1/5 AES Engineering Barcelona 
Description 
Illuminated Seat Belt Buckle 
Background Art 
[0001] The present invention relates to an illuminated buckle for vehicle seatbelt 
systems and, in particular, to an illuminated text inscription, graphic 
representation or any shape in the release button suitable for the seatbelt 
systems provided on front and rear seats of the vehicle. 
[0002] Seat belt systems are provided on the seats of a vehicle for restraining the 
body of the occupant in the case of collision and for protecting the 
occupant from secondary impacts with internal parts of the vehicle. A seat 
belt is usually placed over the body by inserting a tongue on the belt into a 
buckle attached to the vehicle. At night and in other poorly illuminated 
conditions it is frequently difficult to locate the buckle. 
[0003] Therefore it has been proposed in the prior art to provide an illuminating 
device in the buckle to illuminate and help finding it easily in poorly 
illuminated conditions. 
[0004] For example, the patents US 19960747165 A (TRW INC [US]; TRW 
VEHICLE SAFETY SYSTEM INC [US]) 08/11/1996 , US 20100899050 A 
(GRIFFIN JOHN A) 06/10/2010 ,  WO 201580144 A (VOLKSWAGEN AG 
[DE]) 17/12/2015 describe inventions which illuminate the edge or the 
edges of the release button.  
Disclosure of Invention 
[0005] An object of the present invention is to provide an illuminated buckle for a 
seat belt system which can be easily seen and located. A faster location of 
the release button could be very useful in emergencies. 
[0006] The foregoing and other objects of the invention are attained by the 
provision of illuminating the buckle release button of a seat belt system in 
which an illuminating source is incorporated into the buckle and 
transferred to a text inscription, a graphic representation or any shape in 
the release button which light can pass through it. 
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[0007] The main body of the release button (usually red button) is made of 
opaque plastic which would not allow the light pass through it. However 
the inscription is made of transparent or semi-transparent plastic, so the 
light beam which comes from the light source can pass through it. The 
main goal of this invention is to illuminate the inscription of the release 
button. 
[0008] It is easy to illuminate the buckle in this way, because it is not necessary to 
add new parts to the buckle like other patents mentioned above do. In this 
invention it is only necessary to modify the existing parts, and obviously 
add a source light. 
[0009] For a better understanding of the invention, reference may be made to the 
following description of exemplary embodiments, taken in conjunction with 
the accompanying drawings. 
Brief Description of Drawings 
[0010] Fig.1 is a perspective view of a first embodiment of an illuminated buckle 
according to the present invention. 
[0011] Fig. 2 is a partial schematic view of back of the release button with the 
light source. 
[0012] Fig. 3 is an exploded view showing the release button, the light source and 
the buckle main body. 
[0013] Fig. 4 is a partial schematic view of back of the release button with the 
diffuser placed and the light source. 
[0014] Fig. 5 is an exploded view showing the button, the diffuser, the LED and 
the buckle main body. 
Mode(s) for Carrying Out the Invention 
[0015] As shown in Fig. 1, the buckle comprises a buckle main body (housing) 
having two pieces (1a) and (1b) for covering all sides except the front side 
which is covered by the release button (2). A light beam comes out of the 
Illuminating source placed in the buckle and reaches the release button 
surface. This is schematically shown in Fig.1 means a “PRESS” inscription 
and it is also valid for any other text inscriptions, graphic representations 
or shapes (3). 
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[0016] In the embodiment of Fig. 2, the shown release button (2) is a single part 
which is made of a 2-component injection moulding plastic. The main body 
of the release button (usually red button) is injected in opaque plastic, 
which does not allow the light pass through it, and the release button 
inscription is injected in transparent or semi-transparent plastic, which 
allows the light pass through it. 
[0017] The plastic of the inscription of the release button must diffuse the light 
which comes out of the light source (4). Thank this part a harmonious and 
homogeneous light can be guaranteed. For this reason, it is preferably to 
use a semi-transparent plastic in the moulding process for obtaining a 
harmonious and homogeneous light through the text inscription, graphic 
representation or shape in the release button. The light source (4) could 
be a LED connected to the electrical system of the seat belt buckle. The 
small size of the LED makes it easy to position it into the buckle. The LED 
is fixed in the inside of the buckle. 
[0018] Fig. 3, is an exploded view which shows the main parts of the invention. 
The lighting source (4) is fixed in buckle main body (1a), (1b) and it is 
connected with the electrical circuit of the seat belt buckle. 
[0019] It is also possible to carry out the invention in a similar way, like it is 
represented in the embodiment of Fig. 4. The release button is now made 
only of opaque plastic and there is no material on the inscription. A diffuser 
(5) is attached to the back of the release button (2) and consists of a 
transparent or semi-transparent part, preferably made of plastic. Thank 
this diffuser a harmonious and homogeneous light can be guaranteed and 
seen through the text inscription, graphic representation or shape. When 
the light comes out of the light source (3), preferably a LED, the light can 
only pass through the diffuser (5) and the text inscription, graphic 
representation or shape in the release button (2) is illuminated and can be 
easily seen. 
[0020] Fig 5. Is an exploded view which shows the main parts of the invention. 
The lighting source (4) is attached to the buckle main body (1a) (1b) and it 
is connected with the electrical circuit of the seat belt buckle. 
References 
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Claims 
Claim 1. An illuminated buckle for a seat belt system including a housing 
containing a latch mechanism which releasibily locks a seat belt tongue in said 
housing, with a light source located into the buckle and connected to the 
buckle electrical system. 
Claim 2. An illuminated buckle according to Claim 1 wherein said release 
button is the illuminated part of the buckle. 
Claim 3. An illuminated buckle according to Claim1 and Claim 2 wherein said 
release button contains a text inscription, graphic representation or shape in its 
surface, which allows the light beam coming out of the said light source pass 
through it.
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Abstract 
This invention helps to easily find the vehicle seat belt buckle in darkness or poorly 
illuminated conditions thank to a light source placed into the buckle, which illuminates a 
text inscription, graphic representation or shape in the release button. This system 
provides also a better interior design.  
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Improved protection for rear passengers 
 
New milestone of technology:  
active seat-belt buckle  
• Enhanced safety: belt slack reduced 
• Enhanced comfort: buckling up simplified 
• Enhanced PRE-SAFE®: reversible belt tensioning in the rear, too  
Stuttgart – Active seat-belt buckle is a new innovation for the rear seats 
which is currently under development by safety pioneer Mercedes-Benz 
and will shortly go into series production in one of the Stuttgart 
manufacturer's luxury-segment models. An electric motor extends and 
retracts the seat belt buckle automatically. In this way, the belt slack in 
the area of the pelvis and thorax can be reduced and passengers are 
secured more firmly in sideways and lengthways directions. Active seat-
belt buckle fits in with Mercedes-Benz's integrated safety concept. In 
keeping with an all-embracing approach to safety, this concept covers all 
phases of automotive safety: from safety during driving through safety in 
hazardous situations and protection in the event of an accident to 
minimisation of the consequences of accidents. 
The innovation is typically Mercedes-Benz, improving safety and comfort 
in one. Fastening seat belts in the rear is also made much simpler: the 
seat belt buckle emerges from the upholstery when the rear doors are 
opened and is provided with an illuminated insertion slot. Simplifying use 
of the seat belt in this manner may increase the percentage of rear 
Press Information 
7 February 2012 
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Page 2 passengers who buckle up. The innovation also makes it easier to assist 
children or people who require help in fastening their seat belts.  
Active seat-belt buckle is also integrated in the PRE-SAFE® preventive 
safety system. This means that whenever PRE-SAFE® becomes active in 
critical driving situations or when a critical distance from other objects is 
detected, reversible belt tensioning is also effected in the rear via the 
active seat-belt buckle function. The restraint system and the passengers 
are thus better prepared for a possible accident situation. Active seat-belt 
buckle complements the pyrotechnic belt tensioning which has featured 
as standard on all outer rear seats in Mercedes-Benz vehicles for many 
years now. This pyrotechnic system is triggered in the event of actual 
impact. 
The Mercedes safety experts have developed active seat-belt buckle 
using detailed computer models of the human body, as dummies are only 
able to simulate the human pelvic system along very rough lines. 
"Active seat-belt buckle is another element of our 'PRE-SAFE®' concept, 
which is intended to provide our customers with optimum protection in 
real accident scenarios," stresses Prof. Dr. Ing. Rodolfo Schöneburg, 
Head of Passive Safety and Vehicle Functions at Mercedes-Benz Cars. 
"After all, we aim to offer a high standard of safety not only in all model 
series, but also in all seats." Active seat-belt buckle has also been 
developed with an eye on new markets in which the level of occupied rear 
seats is up to 30 percent – markedly higher than in Europe. "In the rear of 
premium saloons in particular, passengers tend to sit  
in particularly relaxed positions in the generous space which is available," 
explains Schöneburg.  "Active seat-belt buckle as part of PRE-SAFE® 
unlocks the full potential of the on-board restraint systems." 
Integration in the vehicle's PRE-SAFE® system 
Active seat-belt buckle is a moving belt buckle which can be extended by 
70 millimetres and retracted by 40 millimetres via an electric motor. The  
belt buckle is attached via a cable to a spindle nut which runs on a 
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Page 3 spindle, translating the electric motor's rotary movement into a linear 
movement.  
The following functions are carried out by means of this movement: 
 Seat belt reminder/easier fastening of the seat belt: Active 
seat-belt buckle is provided with an illuminated insertion slot, attracting 
the occupants' attention to the buckle. Particularly in the dark, the belt 
buckle is easier to find and to connect with the seat belt tongue. In 
addition, the belt buckle is extended by 70 millimetres when occupants 
enter the rear of the vehicle, to facilitate fastening of the seat belt. In 
extended state the belt buckle is more readily accessible and it is 
easier to insert the belt tongue. Both functions are activated when the 
doors are opened by passengers entering the rear of the vehicle. 
 Minimised belt slack: after the belt has been inserted, the belt 
buckle returns to its original position. This reduces any belt slack in the 
area of the pelvis and thorax, and the belt fits correctly in the pelvis 
area. 
 PRE-SAFE® function for rear occupants: Active seat-belt buckle 
is fully integrated in the vehicle's PRE-SAFE® system. Whenever PRE-
SAFE® becomes active in critical driving situations or when a critical 
distance from other objects is detected, reversible belt tensioning is 
also effected in the rear via the active seat-belt buckle function. The 
restraint system and the passengers are thus better prepared for a 
possible accident system. In contrast to its extended position to 
facilitate fastening of the seat belt, the belt buckle is retracted by 
approx. 40 millimetres. This reversible function increases the belt 
tensioning on the occupant by up to 80 millimetres. In addition, the belt 
buckle branches off at a lower point at the occupant's hip. This reduces 
the risk of the pelvis pushing through under the belt. Securing the 
occupants more effectively in this way reduces the stress to which they 
are exposed in the event of an accident. Active seat-belt buckle is set 
to replace the pyrotechnic belt tensioning which has featured as 
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Page 4 standard in Mercedes-Benz vehicles for many years now. This 
pyrotechnic system is triggered in the event of actual impact. 
 POST-SAFE functionality: to facilitate the rescue of occupants 
and to assist rescue personnel or the occupants themselves in 
unbuckling the seat belts, the belt buckle is extended once again as 
soon as the doors are opened by rescue personnel or the occupants 
themselves after the system has detected a crash and verified that the 
vehicle is stationary, provided that the on-board electrical system is 
intact. The raised belt buckle position allows better access from inside 
the vehicle, while illumination of the buckle draws attention to the belt's 
opening mechanism. 
In keeping with Mercedes-Benz's integral safety concept, active seat-belt 
buckle covers all four areas of automotive safety – "Safe driving", "In the  
event of danger", "In an accident" and "After an accident". 
Virtual human model as an unconventional development tool 
The Mercedes-Benz safety experts have developed active seat-belt 
buckle  
with the aid of virtual human models, which provide a clearer picture of 
what happens to a vehicle's occupants in an accident than crash-test 
dummies. These digital models simulate not only the human body's outer 
form, but  
also its internal structures, such as bones and soft tissue.  
"All the crucial biological features of humans – joints, muscles, tendons, 
ligaments, bones – can only be simulated in very rough terms with 
dummies," explains Dr Hakan Ipek, expert for virtual human models at 
Mercedes-Benz. "Some seated positions, such as when a rear passenger 
is dozing and the belt does not pass over the pelvis in the correct manner, 
simply cannot be recreated with a dummy," he adds by way of example.  
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Page 5 With virtual human models, the biomechanical characteristics of the 
human body are simulated in detail on a computer, enabling examination 
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 To fix one or more wires to a panel edge
 The panel clip contains a metal part to ensure best performance
 Available in different configurations to cover most fixing layout
 See also the product family: Edge Mounting Cable Ties
Details :
Panel thickness (F) 1,5->2,5
Tube capacity Mult i
Tube diameter (Ø D1) 3->13
Length x Width (lxb) 25,1x13
Height (h) 23,9
Material polyoxymethylene-Black | Carbon Steel-Zinc Nickel
Carton quantity 750
Edge Mounting Cable Clips - 132068001
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This is the wire-to-wire connector for DC
power supply compatible with the ACH
connector for PC board.
Specifications –––––––––––––––––––
• Current rating:  2A AC, DC
• Voltage rating:  50V AC, DC  
• Temperature range:  -25˚C to +85˚C
(including temperature rise in applying
electrical current)
• Contact resistance:  Initial value/ 10m Ω max. 
After environmental testing/ 20m Ω max. 
• Insulation resistance:  100M Ω min. 
• Withstanding voltage:  500V AC/minute 
• Applicable wire:  Conductor size/ AWG #30 to #28
Insulation O.D./ 0.5 to 0.63mm
* Compliant with RoHS.
* Refer to "General Instruction and Notice when using 
Terminals and Connectors" at the end of this catalog.




• Connector for DC power supply




























Plug contact Socket contact
SACHP-003G-P0.2 SACH-003G-P0.2
SACHP-003G-P0.2

























































Plug contact Socket contact





































UB-SS-24K 2400K 4.4 W/ft14.4 W/m 340 lm/ft (1,115 lm/m) 77 lm/W 82 91.8 82.4
UB-SS-27K 2700K 4.4 W/ft14.4 W/m 344 lm/ft (1,128 lm/m) 78 lm/W 83 92 82.6
UB-SS-30K 3000K 4.4 W/ft14.4 W/m 335 lm/ft (1,009 lm/m) 76 lm/W 82 94.8 81.9
UB-SS-42K 4200K 4.4 W/ft14.4 W/m 350 lm/ft (1,148 lm/m) 80 lm/W 82 96.3 80.4
UB-SS-62K 6200K 4.4 W/ft14.4 W/m 366 lm/ft (1,200 lm/m) 83 lm/W 81 95.8 78.5
*CCT may be +/- 100K but always ordered from the same bin and will present no noticeable differences perceived by the human eye.
16
UltraBright™ Slim Series 
Some spaces are too narrow to accommodate standard 
width strip lights.  With a width of only 3.5mm, the Slim 
Series is ultra-thin allowing you to add light to even more 
spaces. It is one of the thinnest LED strip lights on the 
market. These strips can easily be hidden from view and are 
great for providing elegant, discreet lighting.
Specifications
Features
• High CRI of 80+
• Fully Dimmable
• 120° Beam Angle
• Efficiency up to 83 lm/W
• High quality 3014 SMD LEDs
• 3M VHB 4930 adhesive backing for a long lasting bond
• Single BIN LED selection to ensure color consistency (3-Step MacAdam)
• Maximum Length in Series 9ft 10in (3m)
• 12V DC Input (24V special order)
• Can be cut every 1“ (25.4mm)
• Thick double layer 2oz copper PCB for excellent thermal management
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Product Description:
3M™ VHB™ Tapes provide the convenience and simplicity of a tape fastener and are ideal for use in many interior and exterior bonding 
applications. In many situations, they can replace rivets, spot welds, liquid adhesives and other permanent fasteners.
These 3M™ VHB™ Tapes are made with acrylic foam which is viscoelastic in nature. This gives the foam energy absorbing and stress 
relaxing properties which provides these tapes with their unique characteristics. The acrylic chemistry provides outstanding durability 
performance.
These tapes utilize a variety of specific foam, adhesive, color and release liner types to provide each product/family with specific features. 
These features can include adhesion to specific or a broad range of materials, conformability, high tensile strength, high shear and peel 
adhesion, resistance to plasticizer migration, and UL746C recognition. All 3M™ VHB™ Tapes have excellent durability and excellent 
solvent and moisture resistance.
The tapes included in this data page represent products most commonly used by customers. Please refer to “3M™ VHB™ Tape Specialty 
Tapes” technical data sheet for additional 3M™ VHB™ Tapes that may be required in special circumstances.
(P) or (F) after the product number designates that both a paper and film liner product version are available. [e.g. 4941 (paper liner) and 4941F (film liner), 5915 (film 
liner) and 5915P (paper liner). See page 2 for specific details.
3M™ VHB™ Tape Products
4941 Family
This family utilizes multi-purpose acrylic adhesive on both sides of 
a conformable adhesive foam core. The adhesive provides excellent 
adhesion to a broad range of high and medium surface energy 
substrates including metals, glass, and a wide variety of plastics, as 
well as plasticized vinyl. The conformable adhesive foam core provides 
good contact, even with mismatched substrates. The combination of 
foam strength, conformability, and adhesion makes this family one of 
the most capable all-around 3M™ VHB™ tapes.
 Tape Number Color Thickness in (mm) 
 4919F Black 0.025 (0.6) 
 4926 Gray 0.015 (0.4)
 4936(F) Gray 0.025 (0.6)
 4941(F) Gray 0.045 (1.1)
 4947F Black 0.045 (1.1) 
 4956(F) Gray 0.062 (1.6)
 4979F Black 0.062 (1.6)
 4991 Gray 0.090 (2.3)
 4991B Black 0.090 (2.3)
RP Family
This family utilizes multi-purpose acrylic adhesive on both sides 
of a conformable adhesive foam core. The adhesive provides good 
adhesion to a broad range of high and medium surface energy 
substrates including metals, glass, and a wide variety of plastics.  
The conformable adhesive foam core provides good contact, even  
with mismatched substrates
 Tape Number Color Thickness in (mm) 
 RP16(F) Gray 0.016 (0.4)
 RP25(F) Gray 0.025 (0.6)
 RP32(F) Gray 0.032 (0.8)
 RP45(F) Gray 0.045 (1.1)
 RP62(F) Gray 0.062 (1.6)
5952 Family
This family utilizes modified acrylic adhesive on both sides of a very 
conformable adhesive foam core, providing adhesion the broadest 
range of substrates, including most powder coated paints.
 Tape Number Color Thickness in (mm) 
 5906 Black 0.006 (0.15)
 5907 Black 0.008 (0.20)
 5908 Black 0.010 (0.25)
 5909 Black 0.012 (0.30)
 5915(P) Black 0.016 (0.4)
 5915WF White 0.016 (0.4)
 5925(P) Black 0.025 (0.6) 
 5925WF White 0.025 (0.6) 
 5930(P) Black 0.032 (0.8)
 5930WF White 0.032 (0.8)
 5952(P) Black 0.045 (1.1)
 5952WF White 0.045 (1.1) 
 5958FR Black 0.040 (1.0)
 5962(P) Black 0.062 (1.6)
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• Pb−Free Packages are Available*
MAXIMUM RATINGS
Rating Symbol Value Unit


















Emitter - Base Voltage VEBO −5.0 Vdc
Collector Current − Continuous






Base Current − Peak IBM −200 mAdc












Operating and Storage Junction
Temperature Range
TJ, Tstg −55 to +150 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction−to−Ambient RJA 200 °C/W
Thermal Resistance, Junction−to−Case RJC 83.3 °C/W
Stresses exceeding Maximum Ratings may damage the device. Maximum
Ratings are stress ratings only. Functional operation above the Recommended
Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.
*For additional information on our Pb−Free strategy and soldering details, please









See detailed ordering and shipping information in the package



















xx = 6B, 7A, 7B, 7C, or 8B
A = Assembly Location
Y = Year
WW = Work Week
 = Pb−Free Package
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• This is a Pb−Free Device*
MAXIMUM RATINGS
Rating Symbol Value Unit
Drain Source Voltage VDSS 60 Vdc
Drain−Gate Voltage (RGS = 1.0 M) VDGR 60 Vdc
Gate−Source Voltage
− Continuous





















Operating and Storage Temperature
Range
TJ, Tstg −55 to +150 °C
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Thermal Resistance, Junction−to−Ambient RJA 357 °C/W
Maximum Lead Temperature for
Soldering Purposes, 1/16″ from case
for 10 seconds
TL 300 °C
Stresses exceeding Maximum Ratings may damage the device. Maximum
Ratings are stress ratings only. Functional operation above the Recommended
Operating Conditions is not implied. Extended exposure to stresses above the
Recommended Operating Conditions may affect device reliability.
*For additional information on our Pb−Free strategy and soldering details, please














RDS(on) = 5 
See detailed ordering and shipping information in the package









A = Assembly Location
Y = Year
WW = Work Week
 = Pb−Free Package
(Note: Microdot may be in either location)
1 2
3
1
2
BENT LEAD
TAPE & REEL
AMMO PACK
STRAIGHT LEAD
BULK PACK
3
TO−92
CASE 29
STYLE 22
